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Editorial Comment 
Dilated Cardiomyopathy: To Pace 
or Not to Pace* 
ROBERT C. LEINBACH, MD, FACC 
Boston, Massachusetts 
The report by Gold et al. (1) in this issue of the Journal is a 
good example of the power of controlled studies over enthu- 
siastic early reports. It shows that VDD pacing at various 
atrioventricular (AV) delays does not alter dynamics in a 
mixed group of patients with a low ejection fraction and1:1 
conduction. This work may not be as inhibiting as sham 
internal mammary ligations, but it does quash an unquestion- 
ing approach to PR interval manipulation for relief of conges- 
tive heart failure. 
Why have other investigators eported long-term benefit 
from shortened PR intervals? The best explanation, given by 
Gold et al., is that most studies were not controlled. In a widely 
quoted study (2) of a small group of very sick patients with 
idiopathic dilated cardiomyopathy, VDD pacing with a PR 
interval of 100 ms was associated with improvement. However, 
on closer look one cannot discern important details of pre- 
pacer status, such as hypoxemia, bradycardia and AV block. 
The AV interval was not varied, and the importance of 
continued pacing was judged by comparison with DOO pacing 
without electrophysiologic details. There is little debate over 
the importance of atrial synchrony in patients with poor 
ventricles when for various reasons effective atrial transport is
lost. What is in question here is the importance of a specific PR 
interval. 
Other studies have measured acute changes in patients with 
poor ventricles as PR intervals are varied. Optimal PR inter- 
vals can be found, but often the gain in cardiac output is ~5~ 
(3,4). However, attimes the effect of a shortened AV interval 
is dramatic. Nishimura et l. (4) found no significant change in 
cardiac output in 15 patients with a low ejection fraction when 
the PR interval was altered. However, this average obscured 
the fact that some of the patients improved and some deteri- 
orated. The group that improved had first-degree AV block 
with an average PR interval of 283 ms. In this group, cardiac 
output increased 38% ata shortened PR interval, and in one 
case increased 73%! Well timed atrial contraction primed the 
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ventricles effectively, decreasing diastolic mitral regurgitation 
and augmenting stroke volume and arterial pressure. The 
optimal PR interval in this group was most often 100 or 120 ms. 
None of the patients in the study by Gold et al. apparently 
presented with this physiology. In another recent study (5), 4 of 
10 patients howed a notable increase in ultrasound cardiac 
output (average 44%) with VDD pacing at shorter than 
physiologic PR intervals. However, a further word of caution 
was added when this was followed by sustained clinical and 
objective improvement in only one case. 
Some of the enthusiasm for PR manipulation i cardiac 
failure is based on mitral Doppler indexes. Shortening the PR 
interval can reduce late diastolic mitral regurgitation a d bring 
out the A wave of atrial systole. By these means the left 
ventricular filling period can be lengthened. However, there is 
risk in paying too much attention to Doppler indexes. Left 
ventricular filling time does not necessarily control stroke 
volume, and the two can move in opposite directions (6). 
Doppler mitral regurgitant waves can be reduced by severely 
shortening the PR interval, leading to the conclusion that the 
optimal AV pace interval in the presence of mitral regurgita- 
tion is 6 to 31 ms (7). 
In short, VDD pacing at a 100-ms AV interval is not a cure 
for heart failure, Gold et al. demonstrate nosignificant benefit 
in anyof 12 patients well studied with a range of PR intervals 
despite the frequent presence of mitral and tricuspid regurgi- 
tation. The maximal output improvement even in patients with 
moderate first-degree AV block was 9%. The results are 
convincing, but the group is small and may not include certain 
subtypes. We must be mindful of this general principle but also 
be careful that these 12 patients do not close the door to 
everyone. 
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